Presented here are three research studies examining psychological characteristics underlying attitudes toward the use of nonhuman animals: beliefs and value systems; their comparative impact on opinions; and empathetic responses to humans and to animals. The first study demonstrated that the attitudes of laypeople are context dependent: different sets of beliefs underlie attitudes toward various types of animal use. Belief in the existence of alternatives ("perceptions of choice") was especially important, accounting alone for 40% of the variance in attitudes. The second study compared the opinions, beliefs, value systems, and empathetic responses of scientists, animal welfarists, and laypeople. Results demonstrated that laypersons are most similar to the science community, not the animal welfare community. Scientists and laypeople differed on very few measures, whereas animal welfarists differed on most measures. The third study demonstrated a causal link between belief and attitude: manipulating "perceptions of choice" led to a significant change in support for animal use. These studies explain how individuals and groups can have dramatically different attitudes toward animal use and demonstrate how opinions can be changed.
. So how do people reach and maintain opposing views on the topic of animal use? A dominant view in the social psychology of attitudes contends that cognitive factors must be examined to understand peoples' opinions. The present study applies this perspective to determine: beliefs and values that underlie attitudes; the relative importance of beliefs and values; empathetic feelings that may distinguish groups with opposing views; and the malleability of beliefs and judgments.
The development of pioneering procedures such as genetic engineering and xenoplantation has led to debate surrounding the ethics of using nonhuman animals for human benefit. This subject is seldom met with indifference: public reaction can range from awe to disgust, and since 2005 the number of aggressive incidents against animal researchers in the United States has steadily increased (Coghlan, 2008) . Debate typically solidifies people's positions: scientists advocate their work while animal welfarists defend the rights of animals involved. Each side has accused the other of being anti-intellectual, sadistic, and uncaring (Michael & Birke, 1994; Gluck & Kubacki, 1991; Coile & Miller, 1984) , but with few exceptions (Knight, Vrij, Bard, & Brandon, 2009; Paul, 1995; Herzog, 1993; Arluke, 1988) accusations concerning the psychological characteristics of those involved in the animal use debate lack empirical support. Here we take an innovative approach to explore a number of psychological characteristics underlying the attitudes of laypersons, people involved in defending animal welfare ("animal welfarists"), and a group that rarely communicates its views concerning animal use via psychological research: members of scientific organizations that promote the use of animals in medical research ("scientists").
Previous research interested in attitudes toward animal use has focused on participant variables such as gender and age (e.g., Wells & Hepper, 1997; Driscoll, 1992) , but these do not explain why people's views vary. Social psychologists view attitudes as comprising sets of beliefs and values (e.g., Petty & Wegener, 1998; Eagly & Chaiken, 1993; Ajzen, 1991; Fishbein & Ajzen, 1975) ; therefore we explore the basis and nature of attitudes, using the term basis to mean the cognitive foundations of attitudes, and the term nature to mean the qualities and characteristics that affect how opinions are developed and maintained. To understand the basis of attitudes, beliefs, and values, underlying attitudes were explored. The nature of attitudes was addressed by examining whether attitudes are resistant to change and the relative impact of beliefs via the weighting attached to them. Values, empathetic responses to humans and to animals, and the malleability of beliefs and certain judgments were also explored.
Specific aims:
1. Attitudes toward the contentious practice of using animals for human benefit were examined. In the first study, we examine the effect of context on attitudes, and the set of beliefs that underlies attitudes. It was hypothesized that support for animal use and combinations of beliefs underlying attitudes would differ depending on the type of animal use-i.e., attitudes and beliefs are context dependent. 2. In the second study, we compare belief sets (the relative weighting of factors underlying attitudes) across three groups, including groups that are actively involved with the issue of animal use. It was hypothesized that belief sets, values, and empathetic responses would distinguish scientists, animal welfarists, and laypersons. 3. In the third study, we explore the extent to which attitudes are fixed or flexible, by conducting an experimental manipulation of a core belief-perceptions of choice. The hypothesis was that beliefs can be manipulated and that people's judgment concerning the acceptability of animal use would be changed as a result.
Study 1: Laypersons' Attitudes and Beliefs Regarding Animal Use
Beliefs are said to be the basis of attitudes, but as yet we do not have a firm understanding of the beliefs that underlie attitudes toward animal use. This study examined these beliefs, challenging the view that attitudes toward the use of animals are unidimensional (e.g., Armstrong & Hutchins, 1996) . It seems unlikely that context will have no effect on people's views: for example, the practice of using animals in life-saving medical research is likely to evoke a different reaction than hunting animals for sport. Multidimensional attitudes will be influenced by different beliefs, so that when presented with a medical research scenario, people focus on factors such as the benefits of research, whereas when thinking about hunting for sport, they focus on different factors, such as the distress caused to the animals involved (Knight, Nunkoosing, Vrij, & Cherryman, 2003) . This first study examined the beliefs underlying attitudes toward different types of animal use. It was predicted that levels of support would vary because combinations of beliefs underlying these attitudes (i.e., the basis of attitudes) are different.
Materials and Methods

Participants
An opportunity sample of 163 laypersons (48% male, 52% female, mean age = 40.8 years, SD = 14.12) approached in public places in Portsmouth, United Kingdom, agreed to participate in the study. Each participant completed two questionnaires that measured their attitudes and beliefs about the use of animals for human benefit.
Measurements of Attitudes and Beliefs
In the Attitude Questionnaire that comprised 25 statements (from Knight, Vrij, Cherryman, & Nunkoosing, 2004) , participants rated the acceptability of four types of animal use involving a range of different animals on a 7-point Likert scale (from "highly unacceptable" to "highly acceptable"). The following four categories were reliable (demonstrated by high values of Cronbach's alpha): the use of animals for medical research, for dissection, for personal decoration, and for entertainment. In the Beliefs Questionnaire that comprised 28 statements (from Knight et al., 2003) , participants rated their agreement on a wide range of beliefs about animals (listed in Table 1 ) on a 7-point Likert scale (from "I disagree completely" to "I agree completely"). Responses were reduced based on the results of a descriptive Factor Analysis (principal components factoring, varimax rotation) with the following criteria: items had a factor loading exceeding .5 and loaded on one factor only. Table 1 lists all items and the eigenvalues of each of the following 7 factors: (i) "affection for animals"; (ii) "perceived benefits"; (iii) "perceptions of choice"; (iv) "humans as superior"; (v) "need for control"; (vi) "appearance of animals"; and (vii) "negative experiences."
Results
Attitudes varied for different types of animal use, repeated measures ANOVA F1,162 = 82.71, p <0.001, η² = .20. Post-hoc analyses revealed significant differences among all mean scores (all at p < .01). Laypersons were most supportive of using animals for dissection (M = 4.31, SD = 2.2) and for medical research (M = 3.85, SD = 2.2), and least supportive of using animals for personal decoration (M = 3.04, SD = 1.7) and for entertainment (M = 3.46, SD = 1.8).
Hierarchical Regression Analyses revealed the basis of attitudes: combination of beliefs underlying support for each of the four types of animal use (see Table 2 ). Different combinations of beliefs (belief sets) predicted attitude toward each type of animal use (listed in Table 2 with the amount of unique variance significantly accounted for by each belief within the set). For example, five beliefs comprised the set underlying attitudes toward using animals in medical research (perception of choice, humans as superior, perceived benefits, negative experiences, and affection for animals), and two beliefs comprised the set underlying attitudes toward using animals in entertainment (need for control, and human as superior). "Perceptions of choice" was the strongest predictor of support in using animals for medical research (accounting for 46% of the variance), for dissection (38%), and for personal decoration (42%). In contrast, the more people believe in the existence of alternatives to using animals, the less likely they were to support these animal use practices. 
Discussion
Attitudes toward animal use are clearly not unidimensional, as previously suggested. As the basis of attitudes (in terms of combinations of underlying beliefs) varies, support for animal use differs accordingly. Attitudes toward animal use, like many controversial issues, are context dependent and multidimensional. One belief in particular stood out as being important in relation to attitudes toward three of four types of animal use-perceptions of choice. Hence, belief concerning the existence of alternatives to using animals may be key to our understanding how people hold opposing views about animal use issues. Group membership acts as a frame and filter through which the world is perceived and information is processed (Moscovici & Zavalloni, 1969) . For example, scientists defending the use of animals in medical research may believe firmly that we have no alternatives to using animals and focus on how research benefits human health, whereas animal welfarists may focus on the cost to those animals involved in order to justify their opposition to animal use. But concern for humans and concern for animals are not mutually exclusive; therefore it might be the relative importance attached to certain beliefs that determines support for, or opposition to, animal use. Hence, the next study compares the weighting attached to belief sets and values, plus empathetic responses to animals and humans, across groups that hold opposing views on animal use.
Study 2: Beliefs, Values, and Empathy in Scientists, Animal Welfarists, and Laypersons
In this second study, scientists, animal welfarists, and laypeople are compared on a number of psychological measures in order to further understand attitudes toward animal use. The previous study provided evidence that attitudes toward animal use are based on sets of beliefs. This indicates that individuals assess relevant, available information about animal use in order to make a judgment about the acceptability of animal use practices. But some beliefs may have more impact than others on people's opinions. For example, scientists involved in invasive animal research do not reject the notion of animal mind; therefore, belief in animal mentality is not a strong determinant of attitudes or behavior (Knight et al., 2009) . In the present study the relative importance of certain beliefs is examined in relation to attitudes toward the use of animals for medical research. We also know that attitudes can be influenced by external variables, such as the wider value systems shared with family, friends, society, and culture (Rokeach, 1973) . Values are the standards and principles perceived as important, they are expressed in behavioral dispositions to act in a certain way in a certain situation, and they permit different reactions. The values that people hold are culturally embedded; are acquired through learning, communication, and socialization; and, in turn, values influence ideologies, opinions, and behavior. Thus, values are central to attitudes, serving as the basis for selecting actions, and also as the basis for justifying actions (Schwartz, 1992; Rokeach, 1973; Kluckhohn, 1951) . In this second study, we examine the extent to which values play a role in determining people's attitudes toward animal use practices. Examining different value systems may contribute further to our understanding of how people reach contrasting attitudes toward animal use.
We also wished to know whether groups that hold opposing views of animal use differ in their empathetic responses to humans and to animals. Empathy has been defined as the "reactions of one individual to the observed experiences of another" (Davis, 1983, p.113 ); a multidimensional construct that consists of understanding another's perspective (i.e., a cognitive component) and sharing the other's perspective (i.e., an affective component: Eisenberg & Strager, 1987; Davis, 1980) . A number of studies have suggested a relation between empathy and attitudes toward animals (e.g., Furnham, McManus, & Scott, 2003; Serpell, 1996) . For example, companionship based on spending time with animals can lead to increased sensitivity to the feelings and needs of people (Serpell, 1996) . No previous studies, however, have looked at how this relation might vary across laypersons, scientists, and animal welfarists. We were particularly interested in group differences on two measures of empathy: empathy for humans and empathy for animals. We predicted that scientists, compared to animal welfarists, would be higher in their empathetic responses to humans, and that animal welfarists, compared to scientists, would be higher in their empathetic responses to animals.
Materials and Methods
Participants and Procedure
The lead author discussed the project with a number of organizations that promote animal use in research in the United Kingdom (Biosciences Federation, Medical Research Council, Research Defence Society), and with others that support animal welfare and oppose animal use in the United Kingdom (Compassion in World Farming, Vegan Society). All organizations agreed to assist in recruiting participants by advertising the project to members and providing instructions on how to participate. Individuals who chose to par-ticipate were assured anonymity, and data was collected via an online survey using the software package surveymonkey.com. A comparison group of laypersons was recruited using e-mail distribution lists. Individual participants stated their involvement with animal use issues and animal use organizations, and these statements, rather than their organizational affiliation, were used to determine group membership. Participants included 50 scientists, 45 animal welfarists, and 82 laypersons (N = 177; 69 males, 108 females in total). Gender, education, and age varied across groups and were therefore included as covariates in subsequent analyses.
Measures
Participants completed four tasks (attitudes toward medical research, rank order of beliefs, rank order of values, and empathy measures), the order of which was counterbalanced. Attitudes toward animal use were measured by participants responding (on a Likert scale from 1 to 7) to six statements about the use of animals in medical research. Participants rank ordered the following seven beliefs, from most important (rank of 1) to least important (rank of 7): the existence of alternatives to using animals, the relative importance of humans versus animals, the benefits of medical research, the concept of animal rights, the capacity of animals to suffer, concern for animal welfare, suffering caused to animals involved (from Knight et al., 2003) . Empathy toward humans and empathy toward animals were measured via the Interpersonal Reactivity Index (IRI: Davis, 1980) , assessing four interrelated but discriminable constructs: Empathetic Concern, Personal Distress, Perspective Taking, and Fantasy. Participants were also asked to rank order 18 terminal values (end states, such as freedom and happiness), and 18 instrumental values (modes of behavior such as ambition and obedience). These 36 values are said to be universal and inclusive (Rokeach, 1973) .
Results
The groups differed significantly in their support for the use of animals for medical research, F2,173 = 24.52, p < .001, η² = .22. Post-hoc contrasts revealed that laypersons and scientists did not differ (M = 4.31, SD = .82, M = 4.24, SD = .80, respectively, p > .05), but the animal welfarist group was significantly less supportive (M = 3.29, SD = .37, p < .001).
Groups also differed in the order in which they ranked beliefs about animal use. Median scores and their composite rank order (CRO) were examined for similarities and differences across groups (see Table 3 ). The CRO is useful for descriptive purposes as a general index of the relative position of a factor within the hierarchy of factors. Kruskal-Wallis tests compared groups on their ranking of each of the seven factors and Mann-Whitney U tests were conducted for post-hoc analyses. Laypersons and scientists ranked the benefits of medical research as most important and animal rights as least important. Animal welfarists ranked animal rights as most important and the benefits of medical research and humans as superior as the least important beliefs. Laypersons and scientists differed in how they ranked only two of the seven beliefs, but animal welfarists differed from both groups in their ranking of six beliefs (significant differences determined by chi-square values reported in Table 3 ). A significant multivariate effect was found for empathy toward humans and empathy toward animals across the three groups of participants F6,330 = 1.71, p < .05, with main effects for empathy toward humans for the Fantasy Scale F2,174 = 5.53, p < .01, and the overall empathy toward humans measure F2,174 = 2.62, p < .05, and also the empathy toward animals for the Fantasy Scale F2,174 = 5.74, p < .01, and the overall empathy toward animals measure F2, 174 = 4.34, p < .05. Post-hoc analysis showed that compared to scientists and laypersons, animal welfarists were significantly less empathetic toward humans on the overall empathy toward humans measure and the Fantasy Scale (p < .01) (see Figure 1) . Also, compared to both other groups, animal welfarists were significantly more empathetic toward animals on the overall empathy toward animals score and the Fantasy Scale. Figures 1 and 2 illustrate that laypersons and scientists did not differ on these measures of empathy. In terms of terminal values, all three groups ranked happiness as most important and salvation as least important. Other terminal values ranked as important by laypersons and scientists included family security and true friendship, and those ranked as important by animal welfarists included equality and world at peace. There were relatively few between-groups differences in instrumental values. Laypersons and scientists were equivalent in their ranking of 33 of the 36 values. The value systems of animal welfarists, however, were distinct: they differed from scientists in their ranking of 12 of the 36 values and from laypeople in the way they ranked 15 of these values.
To further distinguish among groups, Multiple Discriminant Analysis was conducted. Only those beliefs and empathy measures that revealed significant differences among groups (as reported above) were included, as were values that were ranked most or least important (i.e., with a CRO of < 5 or > 14). These were "world at peace," "equality," "freedom," "social recognition," "ambitious," "clean." The first function discriminated the animal welfarists from scientists and laypersons, and accounted for 83.6% of the variance (eigenvalue = .85, chi square = 127.86, df = 30, p < .001). The second function discriminated laypersons from other groups, but accounted for only 16.4% of the variance (eigenvalue = .16). For Function 1, belief in animal rights and the benefits of medical research most discriminated animal welfarists. For Function 2, empathy toward animals (Perspective Taking) and concern for animal well-being most discriminated laypeople. Table 4 shows all factors that significantly determine group membership.
Discussion
This study found that the importance attached to certain beliefs and values, and empathetic responses to humans and animals differentiated animal welfarists from laypersons and scientists. Human and animal interests were not evenly weighted, and conflict is the result of the relative importance attached to arguments, rather than opposing beliefs. For example, scientists care about animals but attach more importance to the benefits of research and the need to reduce human suffering. Value systems and empathetic responses to humans and animals also play a role in determining attitudes. Study 3: Can Attitudes toward Animal Use Be Changed?
In the first of these studies we found that laypeople were most supportive of using animals for medical research, and this view was supported by the belief that there are no alternatives to using animals (referred to as "perceptions of choice"). In the second study, we found that groups of laypersons and scientists were alike in their beliefs, empathy, and value systems, and that the group of animal welfarists was distinct. Of particular interest was the finding that the belief in perceptions of choice differed among groups. In this third study, the nature of attitudes is examined. Traditional theories view attitudes as stable and enduring, retrieved from memory when necessary (the "file drawer model"), whereas a more contemporary view is that attitudes are temporali.e., flexible, constructed when necessary, and influenced by situational cues (Bohner & Wanke, 2002) . In this study, the relation between belief (perceptions of choice) and attitude (support for the use of animals in medical research) is tested. We experimentally manipulated the belief "perceptions of choice" and then measured judgments concerning the acceptability of using animals for medical research. It was predicted that attitudes could be shifted as a consequence of the experimental manipulation. Specifically, we predicted that the relation is causal and directional; believing that there are no alternatives to animal use would lead to increased support for animal use, whereas believing that there are alternatives would result in decreased support.
Materials and Methods
Participants
Opportunity sampling on university premises (University of Portsmouth, United Kingdom) led to the recruitment of 72 students who agreed to participate in this laboratory-based experiment (42.5% males, 57.5% females, mean age = 24.42 years, SD = 9.17).
Experimental Manipulations
Participants were randomly assigned to one of three conditions. The comparison group (n = 20) completed the Attitude Questionnaire (as described previously). Participants in the other two conditions were first provided with information sheets that emphasized either: (i) alternatives to using animals for medical research do exist (high choice group) (n = 24); or (ii) alternatives to using animals for medical research do not exist (low choice group) (n= 28). Messages were moderately persuasive and moderately repetitive (as recommended by Cacioppo & Petty, 1980) . After reading the information sheets, participants completed the Attitude Questionnaire.
Results
The effects of manipulating perceptions of choice on attitudes toward animal use were examined with univariate ANOVAs. Significant differences were found among groups for attitudes toward using animals for medical research, F2,69 = 3.83, p < .05, η² = .10. Post-hoc analyses revealed that the high choice group was significantly less supportive of using animals for medical research (M = 2.46, SD = 1.34) compared to the low choice group (M = 3.70. SD = 2.02), and the control group (M = 3.66, SD = 1.84) (see Figure 3) . There was no significant difference between the low choice and control group.
Discussion
This study revealed that it was possible to manipulate people's attitudes. Attitudes toward animal use are therefore flexible rather than fixed. This study provides support for the view that attitudes are temporary constructions rather than stable and enduring. Manipulating people's belief concerning perceptions of choice resulted in a significant change in levels of support for using animals in medical research, providing evidence for a causal relation between beliefs and attitudes. In the present study, however, participants were students who are relatively uninvolved in the issue of animal use. It is likely that the beliefs and attitudes of those with stronger views would be more resistant to change.
General Discussion
We present three studies that explore the basis and nature of attitudes toward the use of animals for human benefit. Attitudes are complex: they are influenced by beliefs, values, and empathy; they vary systematically across groups; groups differ in the importance they attach to beliefs and values and how they respond empathically toward people and animals. Hence an individual may find the general idea of using animals for medical research worthy, but when faced with a real-life, detailed scenario, the person may reach a very different conclusion. The nature of attitudes is that they are malleable: they are influenced by a number of factors that differ in impact, and so a person's view can shift accordingly. Beliefs and the relative importance attached to them explain how different parties can agree with some of the arguments used to support their opponents' points of view yet remain firm in their opposing stance-for example, by emphasizing the importance of either human or animal interests. But some attitudes were shown to be susceptible to persuasive messages: when people were persuaded to believe in the existence of alternatives to using animals for medical research, they were significantly less supportive of such practices. People with strong attitudes may not be as receptive to persuasion, but those with more moderate views can be swayed. Value systems and empathetic responses to humans and to animals were also found to have an effect on attitudes and behavior. Comparisons of beliefs, values, and empathetic responses demonstrated that scientists and laypeople differed on few of these measures, whereas animal welfarists were distinct on many. The scientist group in this research were those involved in biomedical research with animals.
Other researchers who study animals for various research purposes may be faced with a similar dilemma if they are concerned about the impact of their work on their animal subjects. Those wishing to promote their work, whether they are involved in animal welfare or animal research, will find our methods and results of interest. Moreover, these three studies can help parties understand the factors underlying their own and opposing points of view.
Beliefs as a Basis of Attitudes Toward Animal Use
The two beliefs that distinguished best between animal welfarists, on the one hand, and scientists and laypersons, on the other, were belief in animal rights and the benefits of medical research. These are often used to defend opposing points of view on animal use and show that while similar factors may be considered by all parties, the impact of these factors can vary across groups. This notion is supported when we see that all three groups rank as important the costs of animal use (suffering and death to those animals involved), but that the weighting of benefits of research (for scientists and laypersons) and animal rights (for animal welfarists) has more impact. So, for example, scientists and laypersons do consider the costs of using animals involved in medical research, but the perceived benefits outweigh the effect of this factor, and the end result is support for animal use. Animal use, especially for practices that can be linked to high-value benefits for humans, presents a dilemma, as we are pulled between a compassion for animals involved in research and their "rights," and the possibility that we might benefit from such practices. Those wishing to encourage compromise between groups may need to focus on between-groups similarities such as concern for the suffering of animals used; this may be the starting point for communication between such parties.
Values, Attitudes, and Group Membership
Value systems provide information concerning participants' wider attitude orientations. Not only do scientists and laypersons believe in the concept of humans as superior to animals, but they also place value on social recognition and ambition (that, for scientists, at least, might derive from their involve-ment in medical research). Animal welfarists place more value on animal rights, and also equality, freedom, a world at peace and clean. It is hardly surprising that groups can hold such opposing views on animal use in light of such findings. Saunders (2001) reports how the move toward market-driven economies in the West is leading to a "dramatic" shift in values within and across cultures. This "marketing characteristic" represents "homo consumens . . . as a total consumer . . . for whom everything becomes an object of consumption" (Fromm, 1970 , p. 91, as cited in Saunders, 2001 . Such a utilitarian perspective on animals seems to be shared by scientists and laypersons, whereas animal welfarists perceive animals in moralistic terms as having rights.
Empathy toward Humans and Animals
Empathy is also a component of attitudes toward controversial issues. The perception-action process that is proposed to underlie empathy is dependent upon the observer in some way identifying with the observed other; therefore, it is suggested that humans to some extent need to anthropomorphize animals if an empathetic response is to occur (Preston & de Waal, 2002) . Findings indicate that scientists and laypersons do this less than animal welfarists. Attitudes toward other controversial issues may be affected in a similar way. For example, the use of human embryos, abortion, immigration, homosexuality, and euthanasia may all evoke some kind of empathetic response as a result of identifying with an observed other. Hence, empathy may underlie particular wider attitude orientations when there is potential to identify with others.
Future Directions
Evolutionists see attitudes as functional for survival, and the function of attitudes plays a role in their malleability. If attitudes have an important function, they will be more resistant to change. For example, attitudes toward animal use have multiple functions for those involved in animal use issues. For scientists, attitudes may validate their career and important values such as social recognition. For animal welfarists, attitudes may validate a caring self-perception and values such as equality. Future research may also examine the nature of attitudes in terms of their persistence. It may be that general attitudes are stable and enduring, but specific attitudes are temporary constructions dependent on situational cues.
Conclusions
Belief in the value of science and concern for animals results in a challenging and uncomfortable position (Paul, 1995) . This research identifies the factors that best determine attitudes toward animal use and demonstrates that attitudes are not always fixed. By placing different weighting on either human interests or animal interests, opposing parties can have a fair understanding of all issues and integrate conflicting issues, yet hold opposing views on the same topic. Hence, disagreements hinge more on value than fact. Another finding is of particular significance: scientists and laypersons were similar in terms of many of the psychological factors examined, whereas animal welfarists were a distinct group. The studies presented here can inform those interested in the basis and nature of attitudes, which comprise beliefs and values and also have an empathy component. Findings have important implications for those wishing to understand how people reach and maintain different attitudes toward animal use, and how disparate views and beliefs are made sense of and resolved. Finally, we demonstrate how opinions on animal use can be changed, a finding that will be of use for those wishing to have an impact on public attitudes concerning this issue.
